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beauty or their interest; secondly, to impress that 
principle in their childhood’s education on the rising 
generation of the white race; and, thirdly, to spend 
time and money to impart this doctrine to the natives 
of Africa, making it well worth their while to 
cooperate with us. 

Of course the Northern Game Reserve is far too 
large. Colonel Patterson alludes to its history. It 
was jointly instituted by two commissioners of East 
Africa and Uganda—Sir Arthur Hardinge and the 
writer of this review—as a temporary means of arrest¬ 
ing the devastations of Europeans, Somalis, Goanese, 
&c., until the question of game preservation could 
be more deliberately dealt with in legislation. The 
time has now come (since the entire reserve of 38,000 
miles lies within the limits of the East Africa Pro¬ 
tectorate) to cut up this area into (say) three 
“national parks” of, perhaps, five thousand square 
miles each, and provide each park with a sufficient 
staff of eame wardens. The remainder of the 


Colonel Patterson’s book reveals the existence of 
very fine specimens of eland in British East Africa, on 
which the Government of that Protectorate should 
keep an eye. It gives new information about the 
course of the still mysterious Guaso Nyiro river, and 
contains interesting particulars concerning the Sam- 
buru negroids in the northern part of British East 
Africa. It suggests, indirectly, how much of interest 
to the student of Africa awaits discovery and ex¬ 
planation in the semi-desert regions that stretch be¬ 
tween the Guaso Nyiro and the middle Juba. 

Id. H. Johnston. 


PROBLEMS OF SCIENCE TEACHING IN 
SCHOOLS. 1 

DEFECT of intellectual character, national in its 
incidence, is revealed at conferences qf teachers 
and in the reports issued by associations of school¬ 
masters and others concerned in educating English 



Fig. 2.—A Masai Manyatta. From “ In the Grip of the Nyika.” 


country would then be allotted to the expansion of 
native tribes, or be prudently held in reserve for future 
foreign settlement, if at present without human in¬ 
habitants. Disappointing as this reduction might 
seem, it would be better for the preservation of rare 
animals to set aside three or four areas each about 
the size of Yorkshire, in which no one, millionaire or 
prince, soldier or civilian, was to be allowed to shoot, 
than to mark on the map a reserve as large as Scot¬ 
land, Wales, and the Isle of Man put together, and 
to be quite unable to control within its limits either 
natives or Europeans. 

These reserves might be specially selected for the 
preservation of the more important beasts; thus one 
could be marked out where rhinoceroses were most 
abundant; another to save and multiply the handsome 
Beisa oryx; a third for elephants, and a fourth for the 
giraffe; and the game wardens must be civilians 
and biologists, men of the stamp of the Indian 
forestry officers. 
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boys and girls. In this country the teacher, like the 
man in the street, is too narrowly “practical”; he 
regards the discussion of fundamental principles as 
unprofitable. Thus it is that we find details concern¬ 
ing exposition (e.g. of calorimetry) receiving the care¬ 
ful attention of the physics teachers of our leading 
schools before anyone has sought to answer the ques¬ 
tion, “Why teach physics?” 

We admit that there is some virtue in the insularity 
of mind which produces this illogical treatment of 
class-room problems. The schoolmaster says that the 
aim of teaching chemistry is to teach chemistry , and 
concentrates his attention upon making each lesson 
effective, with the result that boys are made to do some 
definite work. Yet it can hardly be denied that 
neglect of the wider questions infallibly narrows the 
teacher’s outlook, and that this narrowing sooner or 

1 The American Federation of Teachers of the Mathematical and the 
Natural Sciences. Bulletin No. 2, November, 1909. (Secretary, C. R. 
Mann> University of Chicago.) 
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later eliminates from his teaching all the vitalising 
enthusiasm for knowledge which a man who believes 
in his teaching can inspire in his boys. The best 
results are obtainable only when the teacher and the 
boys believe that the work which the class is doing is 
really worth while. How can a teacher hold such a 
belief steadfastly through the disillusions of experience 
unless he has thought out, to some extent, the why 
and whereunto of his work ? 

Another objection to the scrappy manner of approach¬ 
ing problems of class-room and laboratory is that such 
procedure is unscientific because unorganised. An 
analysis of the recommendations which have been pub¬ 
lished by societies of teachers in England will be fairly 
certain to reveal example after example of statements 
which you can neither accept nor deny until you have 
settled the aim which justifies inclusion of science in 
the curriculum. Nor is it to be imagined that a 
realisation of the educational functions of the various 
subjects is of import only to persons placed in 
authority—to the high priests of our educational 
hierarchy. Such a realisation (or the absence of it) 
affects every minute of every lesson given by the 
humblest practitioner of the teacher’s craft. In all 
teaching, the objective dictates the method. 

Granted that the fundamental problem of science 
teaching is the determination of the aim of such teach¬ 
ing, how far is it possible to generalise? How far 
will the aim depend upon the sex, range of age, pre¬ 
vious preparation, and probable after-life of the 
majority' of the pupils ? It is easy' to enunciate a few 
general truths, but it is clear that each school has its 
own special problem. Every subject worthy of a 
place in the school course does at least two things— 
(1) it enriches the mental content with valuable know¬ 
ledge ; (2) it develops mental power through the pro¬ 
cess of acquiring the knowledge. The former is too 
often under-rated by the schoolmaster, the latter by 
his lay critic, e.g. the business man. We must pro¬ 
mote the fitness of the boy for his particular r6le in 
life, and at the same time give him as intelligent an 
understanding as possible of his fellow-men and their 
work. The boy should acquire some sense of his 
inheritance in the round world and all that therein is. 
Properly taught, science will have a humanistic value; 
the teachers of literary subjects must be made to feel, 
by the demonstrated effect of the science teaching in 
evolving many-sided interest in the boy, that they 
have not the sole title to “ the humanities.” But be¬ 
yond such broad generalities there are no rules to be 
laid down, and the individual teacher must study' his 
own case. In this task he might derive much assist¬ 
ance from debate with colleagues and in educational 
conferences. 

Teachers in the United States have organised large 
federations of associations in order to discuss the broad 
problems of teaching. The concluding paper of a 
“ Symposium on the Purpose and Organisation of 
Physics Teaching in Secondary Schools ” appeared last 
March, and now w'e find in “Bulletin Number Two” 
papers on “ The Problems of Science Teaching," 
written by President Ira Remsen (chemistry), Messrs. 
G. F. Stradling (physics), J. M. Coulter (botany), 
W. T. Campbell (mathematics), and N. M. Fenneman 
(physical geography). We abstract from the paper 
which deals with botanical instruction. The first 
problem, w'rites Prof. Coulter, is the prepared teacher, 
a problem not peculiar to botany, but peculiarly con¬ 
spicuous. The prepared teacher means one who, in 
addition to good laboratory and field experience, has 
a clear conception of the purpose of botany in second¬ 
ary schools, as distinct from its purpose in higher 
institutions. To inject into these schools miniature 
duplicates of college and university courses is to defeat 
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their purpose. There is no ideal method of first 
attack; the most natural one is the one nearest to the 
pupils. It would be very unfortunate for any com¬ 
mittee to assume to determine that some one method 
of approach is the best. A current problem is the 
place of the economic aspects of botany. The older 
educational theory emphasised mental discipline to the 
exclusion of useful things, so that sometimes no useful 
plants were included in the course. In these days 
there is a tendency to the other extreme, and it is 
proposed to substitute agriculture for botany—a short¬ 
sighted change, because the most practical thing in 
the world is the foundation of pure science upon which 
applied science rests. The fundamentals of botany- 
can be obtained from useful plants; but there should 
never be a straining after such plants at the expense 
of a clear illustration of the principle to be estab¬ 
lished. Referring to the proposal to include botany 
in general biology, using plants and animals indis¬ 
criminately for giving knowledge of biological prin¬ 
ciples, the author finds that this method is inappro¬ 
priate to immature students, as the perspective is far 
too large to be grasped by their limited experience; 
but he suggests that the question be settled in con¬ 
ference. Finally, Prof. Coulter asks for a clear state¬ 
ment of the real value of botany from the point of 
view of the pupil—a serious attempt to answer the 
honest question, “What is it good for?” 

Our only comment is that the “prepared teacher” 
who has answered the last question for his own 
school is in a fair way to solve the other problems 
propounded. We welcome this series of papers, for 
unless the teachers of science study their work with 
scientific method, quis custodiet? 

G. F. Daniell. 


MAGNETIC SURVEY OF SOUTH AFRICAA 
HE Cambridge University Press has published 
for the Royal Society a work giving an account 
of the results of the magnetic survey of South Africa 
carried out by Prof. Beattie, of Cape Town, with the 
aid of grants from the Royal Society, the British 
Association, and the Governments of the Crown 
Colonies in South Africa. The author, in the preface, 
acknowledges help from a number of scientific gentle¬ 
men in South Africa, and he has been fortunate in 
securing for the final presentation of the work the 
help and acute judgment of Dr. Charles Chree. The 
observations were made at some 400 stations in British 
South Africa, and extend over the period from 1898 
to 1906, and the region is bounded roughly by lati¬ 
tudes 18 0 to 34 0 S., and by' longitudes 20° to 36° E. 
The epoch to which the results have been reduced is 
July 1, 1903. 

The amount of observational work required is very 
great and of a peculiarly monotonous type. The re¬ 
duction of the results must have been a still more 
arduous task. It is difficult for anyone looking at 
the final results to realise the amount of sheer labour 
involved. 

A work of this kind appeals in the main to pro¬ 
fessional magneticians, and for this reason the first 
part of chapter i. strikes us as a little out of place. 
It was hardly necessary to define the magnetic ele¬ 
ments, but if the author thought it well to do so, 
he might have made them strictly scientific, instead 
of giving the kind of descriptive definitions which are 
suitable for a popular lecture. Similarly, a very 
“ rough ” method of finding declination is given. It 
looks trifling in a work of professional character. 

Not the least difficulty in making a magnetic survey 

1 Report of a Magnetic Survey of South Africa. By Prof. J. C. Beattie. 
Pp. x+235. (Cambridge : University Press, 1909.) Price 21 j. net. 
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